Introduction
The HIV/AIDS pandemic continues its progress. Its dynamics are incompletely understood so it is important to gain insight into the causes of sexual orientation. One reason for this is that male bisexuals may play a pivotal role in the spread of the virus. They seem partially responsible (in Europe and North America, anyway) for the transmission of the virus between the heterosexual and male homosexual communities. The point stems from the theory of epidemics: when the infection rates are higher in one community than the other, male bisexuals facilitate the transmission of the virus from the more heavily infected to the less heavily infected community (Petridou et al., 2000; Montgomery et al., 2003) . Moreover the persistently risky behaviour (both in regard to sex and to needle-sharing) of some men (both HIV positive and HIV negative) suggests that attempts at behavioural intervention will only be partially successful (Wolfe, 2003) . Here it is argued that the nature of bisexuality may need to be reconceptualized. Rather than being people who are 'neither one thing nor the other', some bisexuals (of both sexes) seem, in general, to be highly sexed, active sensation-seekers.
Evidence is accumulating that R, the ratio of the lengths of the 2nd (2D) and 4th (4D) digits (where R=2D/4D) correlates inversely with prenatal and postnatal testosterone (T) levels. This evidence was summarized by Manning (2002) . However, his data on the relationship between R and T levels in adult men were not confirmed by the (admittedly small) sample of 48 of Neave et al. (2003) . So it is worth remarking that Manning's result is strengthened by his confirmation of the prediction that men's R levels should correlate negatively with their offspring sex ratio (James, 2001) . (This prediction, in turn, was based on a hypothesis for which a very large quantity of evidence exists (James, 1996 (James, , 2004a , namely that high parental T levels are associated with sons.) Thus R may potentially throw light on the questions both of possible prenatal and postnatal endocrine origins of sexual orientation. In his book, Manning (2002) deals extensively with this point, and he identifies two problems in male sexual orientation which I will address. In spite of strictures on terminology to the contrary, 'homosexual' will be taken here to denote people who have had sex with (adult) members of the same sex (in some specified recent time interval). The causes of male and female homosexuality may differ (Bailey et al., 2000) , but it is suggested here that there is some degree of overlap. Problem 1. Is male homosexuality causally associated with high or low prenatal androgen levels or with neither?
In some studies R is reportedly significantly lower (more male-stereotypical) in samples of homosexual men than comparable control male heterosexuals (Robinson 556 W. H. James & Manning, 2000; . However Williams et al. (2000) found no such difference, and Lippa (2003) reported a highly significant difference in the opposite direction. This confusion is paralleled by that in other indirect data relating hormones to male sexual orientation, e.g. homosexual males reportedly have female-oriented cognitive abilities in some of those tasks that show sex-dependent scores (Sanders & Ross-Field, 1986) . And animal studies suggest that low levels of prenatal androgens are a critical factor in the determination of male homosexuality, as do studies of dermatoglyphic asymmetry (Manning, 2002 ). Yet the data on men's genital size and on spontaneous otoacoustic emissions both suggest greater masculinization of homosexual than heterosexual men (Manning, 2002) . In short, some sorts and sets of data suggest that homosexual men are hyper-masculine, and others that they are hypo-masculine. Later I shall offer a potential explanation of this confusion. But first I shall outline a second problem identified by Manning (2002) .
Problem 2. The association between the finger length ratio and Kinsey's scale of male homosexuality Kinsey et al. (1948, p. 638) recognized that there are behavioural gradations in sexual orientation rather than a dichotomy (or trichotomy). So these workers devised a heterosexual-homosexual rating scale running from 0 (exclusively heterosexual with no homosexual reactions or experience), through 3 (equally heterosexual and homosexual) to 6 (exclusively homosexual). Thus, on this behavioural scale, bisexuals lie by definition between heterosexuals and homosexuals. It is important to note that this position of bisexuals (vis-à-vis homo-and heterosexuals) is not replicated on some other scales. For instance, Manning (2002) reported that in his sample, homosexual men had lower (more masculine-stereotype) mean R values than control heterosexual men. Nevertheless, among these homosexual men, those who were not exclusively homosexual had even lower values than those who were exclusively homosexual. In short, bisexual men may experience higher prenatal testosterone levels than exclusively homosexual men or heterosexual men. How should we conceptualize this? Before trying to answer these two questions, I shall outline some features of the epidemiology of male homosexuality.
Some features of the epidemiology of male homosexuality

Biological aspects
Manning (2002) cited both family and twin studies to substantiate the suggestion that male homosexuality has genetic determinants; and indeed, direct genetic investigations confirm this in some (perhaps small) measure (Hamer et al., 1993; Hu et al., 1995) . However concordance rates in monozygotic twins are only of the order of 50%. So one would infer that either chance or non-genetic agents also play a substantial role in the aetiology of male homosexuality.
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Environmental aspects In recent years, some workers have tended to discount the notion that male homosexuality has environmental psychosocial antecedents. However I have recently reviewed this topic and suggested that there is evidence not simply that male homosexuals (as contrasted with control heterosexuals) more frequently report a history of child sexual abuse (variously defined) (a finding confirmed by Wyre (1990) , Rind (2001) and Garcia et al. (2002) ), but that these reports are veridical, and that the abuse played a causal role in their later sexual orientation (James, 2004b) . Part of the strength of my argument lies in what I take to be the weakness of biological hypotheses to accommodate the well-established 'fraternal' birth order effect in male homosexuality. According to this, the probability that a man is homosexual is positively related to his number of older brothers, but not older sisters when the brothers are accounted for (Blanchard & Ellis, 2001) . Such a phenomenon has also been reported in respect of homosexual and bisexual paedophiles (Bogaert et al., 1997) and of homosexual male-to-female transsexuals (Green, 2000) . It is clear that, if the prenatal biological alternative hypotheses are as weak as I argue (James, 2004b) , postnatal learning is a strong contender as the explanation for this fraternal birth order effect. Moreover, Manning (2002) cites the estimate that perhaps one homosexual man in seven 'owe their sexual orientation to the influence of fraternal birth order'. If one of the explanations of male homosexuality were (to use a term from the theory of epidemics) some form of behavioural contagion, then many more homosexual men would presumably owe their homosexuality to older men who were not their brothers. So if I am correct, a substantial proportion of homosexual men owe their orientation to such causes. Lastly, if behaviour may be learned, it may (in principle) be unlearned, so the present argument is strengthened by recent reports that: (1) homosexual behaviour (in both sexes) has been unlearned (admittedly slowly and incompletely) at the hands of 'therapists' (Spitzer, 2003) and (2) a substantial proportion of young women who had previously espoused lesbian/bisexual identity, relinquished it within the following five years, some claiming heterosexual identity and others abandoning all sexual identity labels (Diamond, 2003) . This author noted that this change seemed to represent not so much a change in the women's experiences of attraction, as in their interpretations of these. She outlined the possible distinction between lesbians who were 'authentically gay' and those whose experience was triggered by temporary situational factors such as exposure to an unusually gay-positive environment. In this context, she cited such factors as play, exploration, lack of opposite-sex partners, hazing, initiation rituals, intoxication, sexual frustration, prostitution, boredom, opportunism, curiosity and mistakes. According to this view, the experience of some self-identified lesbians (the 'situational' ones) is preceded by learning of some sort.
What may be learnt from data on female homosexuality? Williams et al. (2000) found that, on the average, homosexual women have lower 2D/4D ratios than control heterosexual women (a conclusion confirmed by ). As Manning (2002) concluded, this probably indicates that lesbian 558
W. H. James women, on the average, have been exposed to higher prenatal testosterone concentrations than heterosexual women. This conclusion is supported by data on the prevalence of male-typical play behaviour, reduced satisfaction with female sex assignment, reduced heterosexual interest in adolescence and childhood, and later lesbian behaviour among women with congenital adrenal hyperplasia (who, as fetuses, were exposed to high androgen levels) (e.g. Money et al., 1984; Hines et al., 2004) . Lastly, Morris et al. (2004) noted that there are three markers that are suspected of reflecting fetal androgens in humans, viz (1) click-evoked otoacoustic emissions (McFadden & Pasanen, 1998) ; (2) eye blink reflexes ; and (3) finger length ratios. According to Morris et al. (2004) , all three suggest that lesbians have been more exposed to androgens in utero than heterosexual women. In their short review, these authors also suggest that some male homosexuals were exposed to high androgens and others to low androgens -and that some males may turn out homosexual for reasons having nothing to do with androgens. High prenatal oestrogen concentrations are also reportedly associated with later lesbian behaviour (Meyer-Bahlburg et al., 1995; Collaer & Hines 1995) . In summary, the evidence is strong that hormonal exposures play a causal role in the development of sexual orientation of (at least some) lesbians. Until recently, there has been debate on the validity of the 'butch/femme' distinction in lesbian women. But in their sample, Singh et al. (1999) found that self-identified butch lesbians recalled more childhood gender-atypical behaviour, and had less wish to give birth; they also had higher waist-hip ratios and higher testosterone levels than self-identified femmes. Moreover Pearcey et al. (1996) found that within lesbian couples, self-identified butches had higher testosterone levels than self-identified femmes. And Brown et al. (2002) found that self-identified butches had significantly lower R values than self-identified femmes. Moreover Perkins (1981) reported that exclusively homosexual women who were categorized as 'dominant' were significantly taller, and with broader shoulders and narrower hips than those categorized as 'passive'. This author found that the physiques of 'passive' homosexual women closely approached the physiques of control heterosexual groups. Lastly one may suggest that Diamond's (2003) 'authentic' and 'situational' lesbians might otherwise be categorized as 'butch' and 'femme'. To summarize, the butch/femme classification almost certainly has some validity rather than being merely a social construct.
Thus it is important to ask: can a similar distinction (as butch/femme) be validly made within male homosexuals and, if so, does it illuminate the present problems? I suggest here that such a distinction may be made in regard to homosexual men.
Is there a distinction within homosexual men comparable to the butch/femme distinction in homosexual women?
Homosexual men (vis-à-vis heterosexual controls) reportedly have greater variances in scores on: (i) recalled childhood gender non-conformity (Bailey & Zucker, 1995) and (ii) masculine/feminine motor behaviour and speech patterns (Bailey, 2003) . Accordingly I wish to propose here not that there is a dichotomy within men who have sex with men (MSM), but (for reasons which will now be given) a continuum Determinants of human sexual orientationon which bisexual men lie at the stereotypical masculine end, rather than in the middle.
On the average, bisexual men reportedly have earlier sexual experience, and they are taller, than heterosexual men (Bogaert & Friesen, 2002) . Moreover mathematical modelling suggests that bisexual men have a higher sex drive than other men on the average (Comings, 1994) . Lastly male bisexuals are more inclined to engage in risky sexual behaviour than control homosexuals or heterosexuals (Doll & Beeker, 1996) . Risk-taking is positively associated with testosterone concentrations (Zuckerman, 1994) . Accordingly (in accordance with the data on finger length ratios cited above) I suggest that bisexual men (as contrasted with others) experienced higher testosterone (T) levels in utero, and in infancy, childhood, adolescence and adulthood. Homosexual men report reaching puberty earlier than heterosexual controls (Bogaert et al., 2002) : they reach sexual maturity at a time when males are still largely interacting with one another. So they are more likely to pair sexual awakening with males than females (Storms, 1981; Wyre, 1990) . But in addition I suggest that (at least in some cases) these high T levels are associated with an inclination for opportunistic sex, regardless of the sex of the target. Sexual gratification with members of their own sex presumably counteracts any genetic and obvious environmental influences to limit their attentions to women. The suggestions are that: (1) some exclusively homosexual men have only moderate (perhaps low) T levels; and (2) some of them were initiated by highly sexed, high-T males who are (or who are destined to be) bisexual; and (3) men who have been so initiated, often remain homosexual unless they consult 'therapists'. Anecdotal evidence suggests that women do not find it easy to re-align the sexual orientation of attractive homosexual men: and indeed it may be acknowledged that homosexual people who consult 'therapists' may be less committed to their sexual orientation than those who do not.
Heterosexual men in paired romantic relationships reportedly have lower testosterone than those not in such relationships (Burnham et al., 2003) . One may suppose that this is so of homosexual men too. And that therefore exclusive male homosexuals, being presumed to be more frequently in such relationships than bisexual men, would have lower T levels on the average than bisexual men.
Potential solutions to the two problems
Problem 1: sexual orientation and testosterone concentrations in men
One difficulty here is that bisexual men (viz those who, occasionally or often, have sex with members of both sexes) do not always think of (or identify) themselves as other than heterosexual. Lever et al. (1992) reported that of 6982 men who acknowledged having adult sexual experiences with both men and women, 29% described themselves as 'bisexual', 69% as 'heterosexual' and 2% as 'homosexual'. As noted above, Diamond (2003) suggested that some form of learning process might precede women (femmes mainly?) identifying as lesbian. There are no gold standards by which to assign individual men and women to given categories of sexual orientation. In particular, as remarked by Diamond (2003) , 'women with sexual and emotional attractions to both sexes often find it difficult to maintain a sexual-minority 560
W. H. James identity in the face of increasing and/or predominant other-sex behaviour. Identifying as bisexual does not seem to provide a ready solution to this problem: bisexuality is frequently misinterpreted or denigrated by both heterosexuals and sexual minorities as promiscuity, indecisiveness or immaturity'. Inescapably, when samples of selfidentified members of sexual minorities are contrasted with self-identified heterosexual controls, the latter contain varying proportions of individuals who are misclassified. In places (like English public boarding schools and prisons) where there are opportunities for homosexual rape and seduction, males who take these opportunities are identified as 'macho ' (Fry, 1998) , particularly if the chosen sexual partner is 'pretty'. If it were correct that bisexual men have higher hormone levels than other men who have sex with men, then one might suppose that some of the disparities in the results (on T levels by sexual orientation) may be due to differing proportions of bisexuals (and 'macho' homosexual men) volunteering (or consenting) to be studied, and to varying proportions of misclassifications among those labelled 'heterosexual'. Lastly, if it were correct that homosexual men do have higher T levels than other men, that would be expected (to some slight extent) to result from the hypothesized seduction of younger by older brothers thus ex hypothesi marking male-biased sibships and consequent high T (James, 2004b) . If this were correct, then high T levels would act as markers for, rather than (or in addition to) causal antecedents of homosexuality in men.
Problem 2: finger length ratios and Kinsey's homosexuality scale
If the arguments above were correct, then it would be expected that bisexual men lie on the end of some continua (those reflecting testosterone (T) levels) rather than at some point between exclusively homosexual and heterosexual men. Examples of such continua are for stature (because of the growth-promoting qualities of T), and some dimensions of personality and behaviour (because T is positively associated with such variables as aggression, dominance and sensation-seeking).
Comment
Here bisexual men are conceptualized as being highly sexed individuals, not as men who cannot make up their minds. I suggest that they are driven by high levels of testosterone in adolescence, and so have sex with partners of both sexes, and in doing so, gain a taste for both. It is further suggested that among the males they thus initiate, some of those with low to moderate hormone levels will remain exclusively homosexual. Those initiates with high hormone levels will in turn be inclined to experiment further in sensation-seeking (Zuckerman, 1994) and so may in turn develop into bisexuals.
It has been suggested that male and female homosexuality may have different causes. One ground for this suggestion is that though there is a well established fraternal birth order effect in male homosexuality, no comparable 'sororal' birth order effect has been detected in female homosexuality (Bogaert, 1997) . However this inference requires qualification, as will now be explained.
It is noted that butch lesbians and male bisexuals share a number of morphological, endocrinological and psychological features vis-à-vis exclusive heterosexual and homosexual controls. Bearing in mind the evidence relating to males (James, 2004b) , one may wonder whether some exclusively homosexual femme women owe their sexual orientation to initiation by butches. Such a possibility might be revealed by a study of sororal birth order effects separately in butches and femmes.
Meanwhile it is worth noting how reconceptualizing sexual orientation may alter research strategies. Dancey (1990) noted the suggestion that levels of sex hormones will only be abnormal in 'primary' lesbians viz those without heterosexual experience. In contrast, it now seems possible that the more extreme hormone levels may be in 'secondary' lesbians viz those whose sexual interactions are not exclusively with women. Bogaert et al. (2002) (following e.g. Kinsey et al., 1948) found that gay/bisexual men reported earlier age at puberty than other men. They interpreted this result as supporting the suggestion that 'gay/bisexual men may score, on average, in the female-typical direction on certain sex-dimorphic physical and developmental characteristics'. I suggest that it may be useful to separate bisexual men from exclusively homosexual men in the pursuit of such characteristics. Moreover, since early puberty is apparently a marker in males for high testosterone levels, the finding of Bogaert et al. (2002) may be interpreted to support an opposite conclusion.
Further research
If the thrust of the present argument were correct, then a fraternal birth order effect would be expected to feature more prominently in the epidemiology of some sorts of MSM than others. Let us consider three categories of male sexual orientation viz 'feminine' homosexuals, other exclusive homosexuals and bisexuals. The sex ratios of sibs (both older and younger) of feminine homosexuals are reportedly significantly high (Blanchard, 1997) . This, ex hypothesi, is because they are attractive (Zucker et al., 1993) and some were 'seduced' by their older and/or younger brothers. This finding of Blanchard (1997) needs replicating.
It is reported by Blanchard (1997) that the sex ratio of older (but not younger) sibs of what he calls 'generic' homosexuals is significantly high. This, ex hypothesi, is because some of them have been seduced by their older brothers (or males introduced to them by older brothers). Do 'active' generic homosexuals also manifest a fraternal birth order effect?
I know of no data on the possibility of a fraternal birth order effect in male bisexuals. But if it exists, I would expect it to be of a lesser magnitude than those relating to exclusive homosexuals. This expectation is generated by the suspicion that the sexual orientation of male bisexuals is (at least partially) secondary to high testosterone levels, rather than (or as well as) seduction by their elders. Indeed, one might wonder whether bisexual men have an excess of younger brothers (whom ex hypothesi they seduced, thus developing a taste for sexual experiences with males).
Most self-identified lesbians (and bisexual women) report having had sexual activity with men (Diamant et al., 1999; Bailey et al., 2003) . Lesbians also have, on average, earlier age at first heterosexual coitus than heterosexual women (Bell et al., 562 W. H. James 1981) . It would be interesting to know whether this finding holds for both butches and femmes. As noted above, it seems generally agreed that though there is an established fraternal birth order effect in male homosexuality, no comparable effect in female homosexuality has been detected. But (for reasons suggested above) it would be interesting to carry out such analyses separately on self-identified butches and femmes. It is generally supposed that female sexuality is more malleable than male sexuality (Baumeister, 2000); and Brown et al. (2002) concluded (on the basis of their comparative R values) that the sexual orientation of femme lesbians 'is unlikely to have been influenced by early androgens'. So it is natural to enquire whether their (older) sisters played any role. If butches have more younger sisters, and femmes more older sisters, these two effects might, in principle, negate one another in a birth order test that failed to separate butches from femmes. In this context, it is worth noting that self-identified lesbians or bisexual women report significantly more childhood physical abuse (Saewyc et al., 1999; Corliss et al., 2002) and sexual abuse (Griffith et al., 1997; Saewyc et al., 1999; Hughes et al., 2001) . It may be acknowledged that these are correlational studies, and do not establish causal direction. Physical and sexual abuse (from parents, sibs and others) may be contingent on an already established sexual orientation of the child rather than vice versa. Indeed it provisionally seems reasonable to suspect that at this nexus, causes operate in both directions. Lastly it is worth noting the possibility that if it were correct that lesbians have experienced high androgen levels in utero, this would ex hypothesi lead to the expectation that they would have an excess of brothers (James, 1996 (James, , 2004b . And that therefore attempts to detect initiation by sisters (via sororal birth order studies) would need to take this into consideration.
Though it is reported that lesbian/bisexual women do not experience menarche at an early age (Bogaert et al., 2002) , it would be interesting to have lesbian menarche data categorized by the butch/femme distinction.
It seems that women with early menarche have higher oestrogen levels than other women (e.g. Apter & Vihko, 1983) . I know of no direct data on the analogous proposition in respect of men viz that those with early puberty subsequently have higher testosterone levels. However, Kinsey et al. (1948) reported that men who matured early have higher rates of masturbation and coitus throughout their lives. And it seems plausible to suppose that one explanation for this is variation in testosterone levels. So it would be interesting to see direct data on men's testosterone levels vs age at puberty. These might shed light on the earlier age at puberty of male homosexuals.
As noted above, homosexual men in general are reported to have lower age at puberty, but it would be interesting to know whether age at puberty varies as between bisexual and exclusively homosexual men. I would suppose that it occurs earlier in the former.
It is speculated above that some femme lesbians may owe their sexual orientation to initiation by butches. Effeminate boys (who are likely to become homosexual later in life) are reportedly 'prettier' than controls (Zucker et al., 1993) . I have suggested that this is evidence that they were 'chosen' (by brothers or paedophiles) (James, 2004b) . In contrast, girls with gender identity disorder are judged less attractive than normal controls (Fridell et al., 1996) . I suggest that these girls are predominantly butches, rather than femmes, and that they are judged less attractive because of their more masculine appearance. So if I am correct, the personalities of children with gender identity disorders differ by sex. Males are passive and attract the sexual attentions of others; females are active and are attracted to other females and act on that attraction. These points could be tested.
If it were correct (as suggested above) that active homosexuals (of both sexes) sometimes seduce passive partners, then one might expect the variances of testosterone levels in samples of male and female self-identified homosexuals (not otherwise classified) to be greater than those of control heterosexual samples.
In the foregoing, I have suggested that some butch lesbians and male bisexuals are motivated by sensation-seeking. Following Zuckerman (1994) , I had supposed that sensation-seeking correlates positively with testosterone levels in both sexes. However Austin et al. (2003) reported that a low R (=2D/4D) ratio is associated with sensation-seeking in women but not in men. There is an unresolved tension here: the latter finding needs to be replicated. It is possible that the difficulty may be resolved as follows. Consider the two propositions: (1) R correlates negatively with testosterone and positively with oestrogens, and; (2) sensation-seeking correlates positively with both. If both are true, then the relationship between R and sensation-seeking cannot be predicted.
